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PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium which is suitable for high- density 
recording by lowering the noise of the recording medium. - 

SOLUTION: A ground surface layer 2 consisting of Cr, 
etc., is formed on a glass substrate 1 and a magnetic 
layer 3 is formed on this ground surface layer 2 by 
simultaneously sputtering a magnetic material and a 
nonmagnetic material which does not solutionize with 
this magnetic material in an atmosphere having a 
pressure of 30 to 75 mTorr. The magnetic layer 3 include 
the clusters formed by flocculation of magnetic 
particles of 5 to 20 nm in grain size and the 
nonmagnetic material existing between the clusters. The 
average intervals between the clusters are 1 .5 to 5 nm. 
The magnetic recording medium which provides a good 
SN ratio and is suitable for high-density recording is 
thus obtd. 
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1fimZ&Mt>\ ftf&tf 5 n m~ 2 0 n mt^Sfflte? 

tmmLt-t =7**-h, 1^*5* 

5 n m~ 5 n mT'&5 Zl t ZZMt tzmmmtm. 
Dtt#9C2] #«6ttfl«fc SHbJm mfb7;i/S-* 

. a, iKtnA>h, m\L?-*y, wtvu^ mc^tr io 

a, af * >s £ oqgffc^ d a^ &atin*^at < t 
% i o©£«ft£ft«:*trsii## i yzmmffmssam 

rniL*zm&*zi&mi&#o>&ft&izttLT. 5~i 
2. 5 «ty-%T?fc<5it#E i 2 \z$m(DWMim 

[»#«4] #B&ttfiS©3OT£#, lnm~l. 20 

6 n m©f&B!£%.&Sf$£ 1 ~ 3 ©V ^*UWCf 3«©ig 

5] T^S*^ CrJg*fcttCr££jn?&' 

jftt-e&*if&g i ~ 6 ©v Nrn^KiiBi^aaaa^MSE 

; tiffBfi8f$®&, 3 0mtorr~7 5 mtorrOffi* 

[«*«9 3 S«ag?:2 0 0X;j^Ti:tT^ttM$: 

j»aw-*it#*8 Kwmmmmmm&mL 

fflWSio] MA BWbm gtfb7;i/<- 
?A, BWtnA^K BSKb^^X Stfb^nA, gtfbv 

1 ^®^»fb^*S:*tf«*S 8 * fcli 9 fC|S»£©?8 
»*9lll] «i:fe^T. 
&f£^£#I^S^^©£ftSlCttl,T, 5-1 

2 . 5 m*%t&z>& $ \zxAy $ u yirtzmxm 8 

CJWSfi 1 2 ] #^f4S^©^®ffl$^ 1 n m~ 
1. 6nm©iea{CfeS^^8'-l 1 ©VvftwWCfS 50 
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[ffl#9(14] 88&)i©i8SJfC£, 2 0nm«Ti:'rS 

m 

■Mil 5] ^ftW^ft^tfBli:© 

^/ftt^-r^ss 8 ~ 1 4 ©v*r*i*Hcfla«©?8»aB 

4^<*©iSi^& 
[^©fllttfcjBW!] 
[000 1] 

mmvm-t&tmftm 4&mt« ±mm. names 
wmsmzMtz. 

[0 0 0 2] 

&msBmmx-&&/\- k^* ^j-7<mw\z 
as^Ttt. mzw&ffimmtf 1 Gbit/in2 zm*-zmm& 
waflsanrasy* gs^tciii 0Gbit/in2®^g©n 
ffi-fb*^S*iS@©^«c &fflBg$tt<^ ens. 
[0003] J:3ttUBttttftfc* Lfe&ffi 

7x>f:M£iB©ftLt. >^-^;bi/x;K>;*^©#9I& 

om.'w Fiz^Tmmzn£.m±>imizmnfcmm 

^IBfc&oTv^. S fetes yKffiB 

[0004] MRa-v KlCfc y«*©?S£€:f?e»»£, 
^©S^^^'V Ktib^ #4«^lC^tfB^R 
««Z)y>fX©j^iti^*<fta. ■€■©&». «E»y-fX 

[0 0 0 5] tSfejfe fiBffi*fc?^^S:{Bt-r6*iSfcL 
Tli, Wi«C oCrPt ^©^t4M&««ag5: 3 0 
0"CRi:©^jai: LTX/ty ^ y >yi-s*i56*%ie)*i 

m. coPt*©aas»s*te?-i:, 3©^fmnie-?© 

5. *i^c#Ni^tt*m£3ft£t, Wm8*i&<D& 
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[0 0 0 6] 



5l£ ^^7b^effl^^enTv^-2.*mS:#^cf!J[l1-^z.i: 



S®lcpj^b^M^-^©L^<^^f-fttci^^!K [0 0 12] &T> ?^^3KovvtfBHJ3-f5 0 i&ftJI 

gWii-rs. 10 ©A-i&flBiti, fi84-rs.fc-Mc 

[0007]. ©SHS^ffiA&fEtfttfcflK 1"SZ!i:lz«fc Vf&&t& 

tc, #580J§©&^2£P*&ttti, 3©2ft8 [oo l 3] fiS*®*5x*-6Mu mpy^mimxM 

te£$Ltlzmj$,Zi\t=.Ttm£. Z.(DTi$M±lZ.j&J&Z 2 0nm~5 0nraT'*'J. 2VHC1. 5 nm~5 nm 

±m&Mi)\ W5nm~2 ©¥^IHIB«:4Si# 1 *'*J:3KU Bfcf£)f 3 ttyC^LT^ 

Onm (ffil<li8nm~10nm) •e*S«HSHft?- 5. fc£U 257,*- 6 \& EI2lCfcVvnilo©!|& 

#B*K»i:&*#, ±132 5x*H«©J|a«B«#l. 1=r#T'&S. 2 5X*-&fl^-f S«ffifim*, 5nm 

5 nm~5nmT*feS3i:$:#ii[il-r-5. ~2 0 nm, <fc L<tt8 nm~l 0 nm©«?&«: 

[0008] z<o£$msg$Mmmm& vajMstt 20 #i/o>5. #5x#-%:m£i-&®mfr\z. swc 

mmfrtmmLfct^xt-tf. mm&iz&y&n mz m^iminmrnmomsx) healths. & 



[0 0 0 9] iOJ:^ft«»8B««E»ti. ^T©#&K «Ht*#SBM£#»c«fcy«teJtS*i«. #RK14tttt. S?fbS 

J:y»*ii:««T»S6. tJfcfoi, *^^©«a^ia^SE «. »ft7;i/5-tfA, M&ft=iA*;bk Bftft^*>, ft 

tt©§SSg#&li, #BBHS2HS±tCTiOT &7BJ*-f SXg ft* pi*. 8Wfcv***5/*A. g?ft#>*;k gftg 

Zl©T^±lCfiS<4®S:^-tSX^i:«:#^ ± X. Mft7;i/S-?A, SMt^*>jB*U®fti'nA^ 

i3&[4JI£, 3 0mtorr~7 5mtorr©ffi*^-rS#H 30 £>Sitf*lSii>fc < H 1 0©£JHft&^ (£®g*ftfefc 

[0 0 10] i©J:^JCJt«fimv^ffi*S^rsS«ft «^&#^**4Ml^fc©^ff*C#U 5~1 

x*-#&*u * ^ * *-m±&ftmymz iooib) m4iz^kLt^^ m/ms 3 ^ misv 

tis. < , 1 1 £$q»tfiilR 1 2 i: 

[0011] MmtLxm^x^^w z.(D£ot£mMmi&t?& 

tstta&mmm £*r, BfiBfca^wc, 40 ^y^x&3&tc{g^i-s;i£#T*£s. zcom 

ic, mammmt. #5x»ri©±»c t*&02, % 2 0nmj^Ti:-rszit*w*tv>. 3©^©^ 

fe»J. S6C*©±fCiffiWW^ftiSnTil»»*5*^ rMo) fc«V\*Z 

JjfcSJtVt^S. ^^Hfel&^tl-S^^ilbT [0 0 17] *ma<M&!fflfflfo\t. Vvfo8>S 

I*, 7;i/^yS/y*--h^^5:ffiV%5Z:i:*^ ^->^*X^ &<T=fc;, a»ft«rltS:#S3. 

S. T^2tt, NiAK Cr«fe*t^8ffiW:j: !»Saa3»&^-rife«)fCtt/w K©# 

yfltttatlftjW. C r ttzitC r<&&ZimiZR\,^Z. ±S7&Vh$V^e>*WJT*fe5fc«), A- Kx-f 

fcjVTgS. -fi8»i4t4. «itf*-sl?>tCj:yflft«a 50 X^^gtCfeWS^-rx*^©^®!®^^ O. 5n 



S i t fC J: y 1KE#^© C r ©#»S:ilBi"t S^jfiTti. 



ffJISStlftV^ 5 0 nm~2 0 0 nnuWi LV>. 



5 * * - ©wsiai©^^**!***. 



[0014] mmttm&tzmi*. tmzmt&tsti 



5 

'vy K©3>** ha*-hahy 
^ (CSS) «ffc\y Ftm&rJ a t \ZW£?Z>fz 

xWiM&tZfrT^z W-y?97&*t) . aft 

*»3BM3itJW£'Fr*. b^u *^®?K^ia^ 

-5c »SjdUnm~l. 6nmt'*§^7 10 

f^f fOi^j:^ Mfjtt W^^K. iff 
[0 0 18] fcfc, ^BJ^M^CfcWS^M;* (Ra) 

i^jis b 0601 ©gggu yjfe*b&ti«. 
tooi9] xftwammmtmmt. tse#j*&£86s 

m^-rs r htfT^-s. arty * u 

±IB®J:-5&«SiS:^-rs«iayB3l4. JtiWWSn 
jE* £*-T 3#B£t 0f4 L < tt 3 0 mTorr- 7 5 niTorr 20 
©#ai±) TKfcwc, «tt»i:#JKtt*iiS:Wli*K:a 
rty^U>^-T53illCj;»J^-r53i:^T't-5. & 

*> J: < . ©iS£ft& # -4*y h i: bTifHt bT *> J: 

[0020] «H4Jf fcarty # U >^-r£B£©#affi 

l£ H2fcS%LfeWM4SS:. tfaffifc/hS < UtfBOCt 30 
bf_*&l£Mi:ifcftbT> 03KjSbfc*H4Sli, *^a 

[0 0 2 1] *77X2-Z1-friZftmi-2>f=.toZ& a 
ai±tt3 OmTorrRi^Wtb^. — #aj£tf;*;£ 

■T£* CS S0#ic/\y K£©g$& 

tot. #aEE 

te, ±IS© «fc 3 IC 3 0 mTorr— 7 5 mTorrtf^F* b V 

[0022] ttz., mm^m^t^t^cDmmmt 40 

bTtt, 2 0 0 WF#J9F* U\, SMK#2 0 0-C 
[00 23] 

TOM] £AT, *»Wcj:U4«»flfca6CfWlI»ctt 

>arty^^SlC|SSU ^gp^^l 0-6torr^--^*- 
©K£K3|g, S^^c®^Ufe^a^^S:B^-t 50 
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SfefibtC, 3 5 O'CT'3 O^MW^-dp^yfeff ofe. * 

(CMS*T'7&SPLfe. fcfc. JWKWaeSStt. 5X1 
0 _7 torr"C$)ofco 

[00 24] -f>9-f>arty#3£gtCJ:U, #^ag 
1R±tCT*)i^bTCr«S:ffSl OOnmilfeSJ:^ 

Kyauiu *©±»cm^®36isaaE. m£©#aEET\ 

M&^-T^fc^oarty # y >**#-yy Mcti, c 
o P t * ->fy h±ic s S i 0 2 ^y ^£Sg4@Hff bfc 
fc©€:JBvvfc. S i 0 2 ^yy©gWu &1£M#©S i 

m&D&t)\ com?. pt^fe<ki>*s i«^©&tf- 

[0025] $e.tc^t4M±tci±, llb<arty#'J> 
^CkU, fcl/C;&-#>tf«:J5C3jW»l On 

?:^Fbfe e ftfi, JgiLhffl^JClt. T;i/=r> (Ar) 

^•vm&LtdBtSS.-r^ a ^ ©fi^D^fb (Ms 6) ttffi 1 
meniu/cni2 ^ o fe D 
[0 0 2 6] *'affij3«fct)^jag«> ?^IH^#:© 

T, 1 0~1 0 0mTorr©K©S'<r©Ar7yaJ± 

Tfcfev^a6tt»&fiHRU Sl^^lftti:©IirjS5:l)5 

fe«fct>*IEI6tc^1- 0 
[0 0 2 7] m5lZ7jH,f=.£t>\^ 1 OmTorr^e.Ar 

-rsf^rpJ^Tj^bfec fcfflJfcDflSTtt. ^I4!&^©^W 
{KiStiTV^Zii^-r?^©— oT*fe^„ 0 
6tc^Lfecke)tc, Ar^aff^±#-rstco4xT, ^ 
fty >f X«HSTL/T SNJt*^LhLfc. A r #affi#3 
OmTorr^T'^Si:, SNJt©{ST*'^ : i:^-5>. - 
^, Ar#affi#7 5mTorrfej@^.SiHKtt^S{**^({ 

tfe. |2I6(C^bfe«ke)lC, SNJrbli, ^fa 
ffi#4 0BTonSa«T»w*:Si:«i«JC<ST 
'{SoT, ^'aEEli, 3 0mTorr~7 5mTorr*W*b<, 
4 0 mTorr— 7 5 mTorrT'&S Z. iL ftS ^ fC#* b V ^ 0 
[0 0 2 8] ^atWHfeW*SNJt33J:iy>'>f 
aii, m^© 0 i: bT^g^tfHffi bfe^T'fe 

«*ft (VSM) CiUffliU «^^mtt«i 2 0 
kfci (flux changes per inch) lr#ffibfc„ 

[0 0 2 9] ^IC, S^aK©^P«:il^bfc. ±IB© 
SftHfeV^:. ArE5:5 OmTorrilU Wfcl&MZ* 
^S, 15 01C, 2 0 0'C, 3 0 0'Cifett3 5 0-Ci; 
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^^ii©^**^^ ^^©^t^sns [0 0 3 5] ^^tc, eii o\z7TsLtcm\mz. mm 

fctfrtC, ^y>fX^it*Dl-.5^T'&Si:#^.e)tl WZmm (TEM) T'f!gb£:igl|l$:Hl 3fc«fctfH 
S„ t£ot, $^&»t<5>i:£©^Ki&gl42 0 0 ■ l4tC^1-„ ^tx6©TEM^ (4$KH13) frb. 

[0030] se,^, mmnf&ftcotimzm&Lt-. m&im&Lt-V7*z-^&^r~z.t.mm-zz 

oPt^ ^©S^^y^ftSr^fbS-tffc *©sp*SKEgt*tt3 0nmT?»ofc. 

j&&Bfcwni, ±iS©#&£ H^tcbT*!* ©•?-*-< 10 *-l4. BH^**?:**-©»filB«cj:yaijRL 

SrfEKbfc. 3©£g, ArJB45 0mTorr, WfcMM T, Wnm («iS2. 5—3. 5nm©«gH) ©53 

tt^iS^bfe. DS»S:H8teJ:tfla9^-r. H8(C^ Pre£ttbTHfc. ? 5** 

bfc<fc-MC, fi8fc& (He) ttS^4®lCfeWSS iM-7- «S?44. ««8~1 OnmgK«>«£g«:#bTVte. (4* 

©J:b35 (Si/ (Co+Pt + Si) ) tMmt&Hil ICE! 1 4 ) . 

s i«^©j*«w»9%«:flBcuT« [0 0 3 6] z(dx$iz\ fflmtemm+tf??**- 

TLTVK. g&M-f Xte, H9loRbfc.fce> fcUfeSU *5**-*^fcl8ll»£fii**bTa«[bT 

[003 1] H8fe«fctfBi9*»e)We>^3a:J:^tc, si &$#ftam*ifc£#*e>*i5. j tz.x\ wmwpfc 

&Z5ffi : ?'%3im£.-r2>£. £8&*l42 0 0 0OeRt ntS©ArE5:»tt, B6fflf©flKi©3Kb8: 
£fcS*H-#fcSNifcjme>*l&K Si£#l 20 ifSEbfe. *©ISS. ArE&3 OmTorri: bfctr 5 

2. 5 Bt-f% £]&*.<& fc, fiSStfJ, SNJtfcfclcSWaT? ^^HWOWHHBil. 5nm, Ar/±£2 5inT 

S*4l«We>*i&<fc<5. ftoT, «H£)IK:i3tt5 S i orri: bfcfc£5*9**H»©WaiPlitt 1 nmll 

* (#ftMfc©£M*) 14. ®?ftM©£MA (#&&(£# £ & o fc. A r£E& 7 5 mTorr i: U£ £: 5 ? 7 

©£M4£M&-?-©:&Mft©-£ft) ®5~1 2. 5M *#-|g©¥i£HPSl45 nm, A rJEE&8 OmTorrilb 

[0 0 3 2] SiljU 8H£Kf?<Bf^:R&aW*- to i©*ifC Arffi6«IKlirrSfC-3nT^.5^#- 

[003 3] ^ffiM©^M5:^^!a^^ (S E 1. 5nm~5n m*W* bv \r £tfit>fr2>. 
M) TttKLfclSSIS:, Ell 0~H1 2lCjjVf. Ell 0 30 [0 0 3 7] &»C, H4l3SLfcJ:^C 2jf 

14. S«g : SS. ArflE: 5 0 mTorr, Si*: 1 ©ttffiSKl 1 1 *©*5»ffi*K 1 2 (Crf) 

y, eh Hi, s i&zoj$&%£LtL&zm*T\m fc. ^^©i&ftitcfcv^tK #n©#^i: 

1 0 ©^&M il mt&PrGVm b feflfcttM £fS?gb fcfSJH Htt. g&fffi&f b (Ms 8) ©ffil4ift 1 memu/cm2 £ L fc„ 
T?&y, HI 214, 3S«i^&3 0 0iCfcbfcj&«:l»V* #»y >f XiiMM ©«St£*£fBlr*fc»£J: »J 

T14EI1 0ffla^fcSKfeff-rf^8bfe?Ktt«S:«Kb =M£TU SNJ:bl4 1 ~2 d Bmt\pL£tZ>Z.£ti*m 

[0 0 3 4] HI OfcHl 1 £©JtiRfr&, #B»llttT? [0 0 3 8] &tC. a*©^ffii|S3 (Ra) fc^f-Stf 

&&S i 02$:|SI^C^^^-t.5ZliiH«t»J, <@*© 5*36tR«:ffivvr, ±IB4:RrtR©*atC«fc yiKftrV * 

jc, s i o 2 ©«fc e> «^ttaffca. ^4^©4>{it5:{©i [0039] 
(*1) 



S^^ffiiliS (Ra) S N J:b MWi 



0. 6nm +1. 2dB X 

1. Onm . +0. 5dB O 
1. 3nm +0. 3dB O 
1. 6nm OdB O 
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2. Onra -1. OdB O 

2. 4nm -1. 6dB O 



[0 0 4 0] 3UlCj*L£«fc-5tC, (Ra) # 

Ra*U. 0~1. 6nm©S®^flaVNfe^(C 
VvMJiHm±iaBHttftl5&V\. b**U RaAU. 6n 

(Ra) #1. 0 — 1. 6nm©^7XSS&ffi^5 
fc, l/- >f V 7& <r ££££ ITcffiiaWSflSCSB Lt=$ 2 

[0 04 1] 

&5 nm~2 0 nm^SSffiKffTW^ftbfei'^*- 

£©*5**Ha©#«a£1W£&*tfMfcU £ 
&fc*5*#-|SI©ISIS5S:l. 5nm~5nmi:t5Z: 

IC, U»f4«5:^-r«XgtCj3V^ $?I4SS:> 3 OmT 
orr~7 5inTorr©*gffl©ffi*S:^&-tS#S$(,lCj3V\-r, 

icx^ y * y > y-rs ifcicty mm\zjm&z> z. t 
im i ] #$^©?^3^#©-^?ii£j*-ri#r®0 

[02] BllK:a%Lfcfl4»8E»jlftK:fev^, %i£Ji 
©«BSS8^WfCja%LfcWfSH-P»*. 

[03] mi^mvr=.m^M5Bmmzie^^x. mz\z 

zm£ffliz7jk?vmmT-2b&. 
[04] mmim§wkmirz*mi<!mssm 

[05] a«tJiS:^v*y>MSCJ:»JJBflW«B 



OAT$7&tMffimfi (He) i3J:tWSStti:©W 

[06] m&8zxrtv*v>y&izj:ymf&?zi& 
(DArx^&twmmm. (swt) t©M«s:avr 

0T'fc-2>„ 

[07] msmtc-7j^y9vyitmzj:*)fmt6m 
io ©ssastm^^fK (sNit) tnm&zBt® 

[08] WMM^Siifc^fiaBWjfcroBBfiR&jS 
■t0T*&5» 

[09] Gffim*v>s i&ummmm. ujx& 
[0io] ^mam&M(o~m^fs^M^w^ 

(S EM) tJ:»J«»Lfcte»S:^"tafKTf»6. 

[0ii] #WMS»fei:t»K:^'Cyy>yLj&v^fe 

20 &ffll«W (SEM) fC«fcy«SUfete*S:w 

[012] istsaasfeSHa. (soot;) fcLT^L 
i&t&i zjt&zm-imm <sem) ic«fcy«@gufc*§ 

[013] *5§^©^|4M©-^J 

(TEM) CJ:y«BRL/fcM*S:30%"*-WC»S. 

[014] ^m^mmco-m^^mmimwm 
(tem) tc*ywKLfe*s»&^-rwe*>*. 

30 [«^©BttW] 

1 U^^WtS. 

2 Ti&Jf 

3 mm 

4 

5 fflffiffll 

6 {7=77.9- 
7 

8 SIR 
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